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研究成果の概要（英文）：To develop a new tracer for positron emission tomography imaging 
(PET), we newly synthesized 62Zn containing porphyrin derivatives which have been reported 
to be accumulated in neoplastic cells. We investigated the efficacy of our Zn-porphyrins 
for tumor-area diagnosis with cancer cell-transplanted mice. These tracers were 
accumulated in the tumor tissue, as well as the liver and the spleen: both organs play 
important role for heme metabolisms. According to these results, 62Zn-porphyrin is 
suggested to be one of candidates for a tumor tracer in PET imaging.   
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62Znを捕捉する。この 62Zn 含有 KClを水溶液
とし、イオン交換樹脂カラム TOYO PEARL 

















る In vitro検討 
 がん特異的集積を求めるために正常ラッ









 6 週齢ヌードマウスの大腿に RGK 細胞を皮
下移植して担癌モデルマウスを作成して用
いた。サンプルは尾静脈より投与し、サンプ













した結果、製造された 62Zn を 30 分以内に
TFPP-(EG)3に結合させて PETトレーサーとす
る方法を確立した。極めて迅速な本方法は、























































(1) Kazuhiro Hiyama, Hirofumi Matsui, 
Masato Tamura, Osamu Shimokawa, Mariko 
Hiyama, Tsuyoshi Kaneko, Yumiko Nagano, 
Ichinosuke Hyodo, Junko Tanaka, 
Yoshihiro Miwa, Tetsuo Ogawa, Takeo 
Nakanishi and Ikumi Tamai. Cancer cells 
uptake porphyrins via heme carrier 
protein 1, Journal of Porphyrins and 
Phthalocyanines, 2012; 16: 1-8 
(2) Suemasu S, Yamakawa N, Ishihara T, Asano 
T, Tahara K, Tanaka K, Matsui H, Okamoto 
Y, Otsuka M, Takeuchi K, Suzuki H, 
Mizushima T. Identification of a unique 
nsaid, fluoro-loxoprofen with 
gastroprotective activity. Biochem 
Pharmacol. 2012 84(11):1470-81. 
(3) Nakamizo H, Suzuki H, Miura S, Mogami S, 
Kishikawa H, Yoshida H, Matsui H, Hibi 
T. Transmural pressure loading enhances 
gastric mucosal cell proliferation. Dig 
Dis Sci. 2012; 57(10): 2545-54. 
(4) Indo HP, Inanami O, Koumura T, Suenaga 
S, Hsiu-Chuan Yen, Kakinuma S, 
Matsumoto K, Nakanishi I, St Clair W, St 
Clair DK, Matsui H, Cornette R, Gusev O, 
Okuda T, Nakagawa Y, Ozawa T and Majima 
HJ. Roles of mitochondria-generated 
reactive oxygen species on 
X-ray-induced apoptosis in a human 
hepatocellular carcinoma cell line, HLE, 
Free radical research, 2012, 46(8), 
1029-1043 
(5) Vong LB, Tomita T, Yoshitomi T, Matsui 
H, Nagasaki Y. An Orally Administered 
Redox Nanoparticle that Accumlates in 
the Colonic Mucosa and Reduces Colitis 
in Mice, Gastroenterology, 2012; 
143(4); 1027-1036 
(6) Nagano Y, Matsui H, Shimokawa O, Tamura 
M, Rai K, Nakamura Y, Kaneko T, Indo HP, 
Majima HJ, Hyodo I. Rebamipide 
attenuates nonsteroidal 
anti-inflammatory drugs 
(NSAID)-induced lipid peroxidation by 
the MnSOD overexpression in 
gastrointestinal epithelial cells. J 
Physiol Pharmacol. 2012 April; 63 
(2):137-42  
(7) Nagano Y, Matsui H, Shimokawa O, 
Nakamura Y, Tamura M, Rai K, Kaneko T, 
Hyodo I. Bishophonate-induced 
gastrointestinal mucosal injury is 
mediated by mitochondrial superoxide 
production and lipid peroxidation. J 
Clin Biochem Nutr.2012; 51(3);196-203.  
(8) Kim BJ, Kim SY, Lee S, Jeon JH, Matsui 
H, Kwon YK, Kim SJ, So I. The role of 
transient receptor potential channel 
blockers in human gastric cancer cell 
viability. Can J Physiol Pharmacol. 
2012 Feb; 90(2):175-86. Epub 2012 Feb 6. 
(9) Nagano Y, Matsui H, Tamura M, Shimokawa 
O, Nakamura Y, Kaneko T, Hyodo I. NSAIDs 
and acidic environment induce gastric 
mucosal cellular mitochondrial 








(2) Matsui H. Gastric cancer specific 
porphyrin accumulation. The 4th 
Symposium of the Asian Photodynamic 
Association, Beijing (China), 
2012/9/18. 
(3) Matsui H, Tamura M, Nagano Y, Kaneko T 
and Hyodo I. Salt as an oxidative stress 
in gastric mucosal cells. 7th 




(4) Tamura M, Matsui H, Tomita T, Sadakata 
H, Majima H, Indo H and Hyodo I, ROS 
Elimination by MnSOD or antioxidants 
suuppressed tumor invasion. 7th 




(5) Nagano Y, Matsui H, Shimokawa O, 
Hirayama A, Nakamura Y, Tamura M, Kaneko 
T and Hyodo I. Bisphosphonate-induced 
gastrointestinal mucosal injury is 
mediated by mitochondrial superoxide 
production and lipid peroxidation. 7th 




(6) Matsui H Gastric cancer specific 
porphyrin accumulation. 7th 
International Conference on Porphyrins 













(9) Matsui H, Kaneko T, Hyodo I. Plenary 
Lecture Heme carrier protein 1 involves 
a cancer specific porphyrin 
accumulation. 221st ECS Meeting,  
Seattle(USA), 2012/5/8.  
(10) Kaneko T, Matsui H, Suzuki H, Narasaka 
T, Mizokami M and Hydo I. An Optical 
Diagnosis for Gastric Cancer with 
Fluorescence Observation. 5th 
International Gastrointestinal 




























金子 剛（KANEKO TSUYOSHI） 
筑波大学・医学医療系・講師 
研究者番号：90510181 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
